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INTRODUCTION

& performance test was conducted on IPF Unit No. i1 to determine
the High Pressure (HP? and Intermediate Pressure {(IF) section
efficiencies, and the overall performance of the turbine cycle
with and without ocvole isclation. These test were run prior o
the cutage so that losses in performance could be identified and
covrected during the sutage. These tests were conducted through
the cooperative efforts of the 8.E Company and Intermountain Fower
Service Corporation.

A ossries of five test points were conducted from January 25
through January 87, 178%. 411 the test points were conducted with
the turbine control valves wide open. During test peints 3 and 5,
block valves were cleosed to eliminate identified leakages from
entering or isaving the test cycle ov bypassing any cvole
component.

THNETRUIMENTATION

The measursments reguired Tor the performance test were obtained
from both station instrumentation and BE supplied test
instrumentation. For the seassurement of some critical
tenperatures. GE provided calibrated chromel constantan
thermcCouplss with continuous leads from the hot juncition to an
glectronic {(real ice! ice bath. The fest thermccouples were
installed to measure the following btemperatures:

Main Steam (Throttled
Cold Reheat

Hot Reheat

Crossoyveyr

Final Feedwuater
Feedwater From HEr 7
Feeduater From Hir &

kB ok £ A

& copy of the calibration data Tor each thersmocouple is included
in Appendix E.

-

e

ransducers werg provided by BL.E. for measuring various

ures as well as the differential pressure across the final

water fTlow slement. The Tinal fesdwster differential pressure

measured with a high accwacy Rusks transducsr. Twelve

roive exhaust pressures were multiplexsd to one Data Metrics

ransducer through the use of a scanivalve. 6 high pressure
nivalve and Fuska high acouracy transducers were used for the

lowing pressurs measursments.

L s A e
iy Dom Mmoo
et Il im Mg 0
= T I

m

Main Steam {Throtitled
Valve Chest

First bBiage

Gth Stage

Cold Rehsat

Heet Reheat

i0th stage

Low FPressure Bowl

E I A B B A N
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2. IF TurﬁihérEfficiency

The efficiency of the IF turbine was also measured during each
test point. This sfficiency is defined from ahead of the combined
raheat valves to the LF bowl. The resulis ocbtained during this
test ars alsce tabulated in Figure 6. These results are plotted in
Figure 7, along with those previously obtained from the start—up
gnthalpy drop testsand the ABME acceptance test. The IF turbine
sffTiciency shows about 0.1% deterioration from the ABME test
performance level.

2. fOutput and Heat Rate
fA. Test Cycle

The test value of the major variables which affect turbine and
oyole performance ars shown in Figures 94 through 9B along
with test cyvole resultse for ocutput and heat rate. This data
has besn used in conjuncition with Group | correction curves
for throttle pressures, throttle temperature, reheat
temperature. exhaust pressure and reheater pressure drop which
are given in Appendix B, toc ochtain values for the test ocutput
and heat rate corresponding to the rated conditions of 2400
peig. 1000 / 1000 F, 1.&46 7/ 2.84 / 2.99 "Hogh, 10 % reheater
pressure drops U.9 power fTactors and an HE pressure of 63
pEig.

The values for test ocubput and heat rate at rated conditions
have been plotited in the form of test heat rate versus test
lmad in Figure 1i1. The design curve shown is based on the
design heat balances which include 1% cyole makeup and a heat
rate definition with heat input by the condensate pump and for
D2.1% hoiler blowdown down Tlow.

B. Contract Cyvole

fiz noted sarlier. the contract cyvole analvsis corrects for the
differences between the test and specified cycle (Broup 1§
corvrectionsy. The contract cvole analvsis provides the
results Tor turbine cutput and heat rate which are used to
compare the test performance with the ABME test results or
with the design heat balance.

(4)
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TEST NG,
THROTTLE (P)
THROTTLE (T
VO IR)

FIRST 87G. (F)
COLD RHT. (P}
COLD RHT. (T
HOT RHY. (P32
HOT RHT. (T3
LF BOWL (P

LP BOWL (T2

HF EFFY. %

HF EFFY. CORR.
FLAFPT RATID

IF EFFY. %

EXHAUST & ("HE)

EXHAUST B {("HB)
EXHAUST © ("HB)
Ful OUT H&AER (T)
Fi DUT H78B (T
Fid OUT HBAER (T)
FFW FLOW #/HR.

BAROMETRIC (F:

PREBBUREER (F) =

INTERMOUNTAIN POWER SEVICE CORPORATIONM

IPP NO. 8

PERFORMANCE EVALUATION

SUMMARY OF BE MEABURED TEST DATA

i

2399

F96£.53

2374.8

1920.5

84.500

0. 8005

21.51

2,773

2425

2. 132

394.3

GTF . b

550.3

L2 TFILHE

FEIf

TEMPERATURES (T) = DEG. F

2

2399.5

996.7

23873.7

iwzg

1003.7

119.4

bl

86.71

86. 681

0.8010

21.41

2. 584

2.421

2.099

a4%95.258

478 .85

550.8

&E2R0O07

ig.61

a
2397.02
1000 . 65
2373.25
1919.78
570.92
&25.51
527.3
1001.04
119.59
&19.82
8s.81
86.816
0.8009
91.51
2.486
2.367
2.051
395.19
478.73
551.05
6207121

12.58

&

2399 .8

221.1

2E7E.9

1922.5

572.3

&18.5

529.1

1001.3

119.61

&19.03

g&. b2

86.543

0.8011

71.48

B2.531

2.49%

foo
e J

2398.7

395.3

2375 .7

igs2.08

S571.9

&21.8

Seg .7

1006.1

119.98

&£19.4

B&.73

8&.68%

0.8013

Fil.46

2.373

2. 484

2.l46

395. 15

478 .4

551.67

&£2 16605

12.47
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PP UMIT Mo

1

DORRECTED HEAT RATE AND LOAD

TEST POINT V 1

TEST LOAD B&AFTL .0

TEST HEAT RATE

b

7883.8 Btulki-hr

GROUF 2 CORRECTIONS MR Laan
DESIGH TEST CORR CORR
THROTTLE PRESS 2412.8 2399 .0 1.0003 05.9%46
THROTTLE TEMP 1000.0 P986.5 1.0006 1.00603
HOT REHEAT TEWF 1000.0 1602, 1 0.9997 1.0010
REHEATER PRESE. DROP 10.0 Tty 0.9974 1.00&7
EXHAUST PRESBS. 2.3 7t 1.06021 0.9979
COMBINED CORRECTION 1.0001 1. 0005
HEAT RATE WITH GROUF B2 CORRECTIONS 7a883.1
LOAD WITH GROUP 2 CORRECTIONS B&3T76.4
GROUF 1 CORRECTIONS HR LAaD
== DESIGN TEST CORR LORR
TOF HTR TD (F) —g 1.59 1. 00035 1.0037
TOF HTR PRESES DROFP (%) 3 1.21 Q.9997 Q.77
EXTR TO BFFT (%} 4.0% 4.29 1. 0009 £.999]
MaIN BTM SPRAYS O o 1. 0000 1.0000
DESIGN APH 2.3 O .9876 1.0124
REHEAT BFRAYS O & 1.0000 1.0000
FiL.UE GRs REHEAT . o FLi00 1. 0008 0.7992
TEST AFH o 165140 1.0021 0.9978
MAKE-UP (%) i G 2.9983 1.0018
HR WITH COND PMFP PHR AND BLOWDOWN 0.7788 1.0000
COMBINED CORRECTION 0.9887 1.0116
HEAT RATE WITH GROUP 188 CORRECTIONS 7R7E.8
LOAD WITH GROUF 1&2 CORRECTIONS 8534648.8
Flo AA
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IPP UMIT No.

i

CORRECTED HEAT RATE AND LOAD

TEST POINT e

TEST LOAD B868834.0

TEST HEAT RATE T7773.6 Bitulkb-hr

GROUP 2 CORRECTIONG HE LOAD

= DETQIGN TEET CORR CORR
THROTTLE PRESS 24ig. 2 239%9.5 1.0003 0.59948
THROTTLE TEMF TG00 .0 KTV 1. 00035 1.0003
HOT REHEAT TEMF 1000.0 1003.7 0.9995 1.0017
REHEATER PREBE. DROP 10.0 Tt L9978 1. 006G
EXHOUET PRESS. 2.3 2.4 1.0008 0.9992
COMBINED CORRECTION C.95987 1. 0084
CHEAT RATE WITH SROUP 2 CORRECTIONS 7783.7

LOAD WITH GROUF & CORRECTIONS 866788 .3
GROUP 1 CORRECTIONG HR LOAD
SEEmEREE DEGIGN TEST CORR CORR

TOF HTR TD {F) -g 1.43 1.0005 100358
TOP HTR PRESS DROF (%3 3 i.32 0.9997 0.9978
EXTR TO BFFT (%) 4. 09 4,31 1.0011% G.970Y
MAIN BTH SPRAYE O o 1. 0000 1.0000
DESIGN AFH g.3 O .87 1.6124
REHEAT SPRAYDE O O 1. 0000 1, 0000
FLUE GAB REHEAT O 10750 1.0012 0.9948
TEST &FH O 2080 1.0000 1.0000
MORE-UFR {3 i O O.9983 1.0018
HR WITH COND PMP PUR AND BLOWDOWN O.75988 1. 0000
COMBINED CORRECTION .9872 1.0131
HEAT ROATE WITH BROUFP 152 CORRECTIONS 7884.3

LOAD WITH BROUFP 152 CORRECTIONS gEss77 .8

Fie 4B

IP14_007485




P

IPF UNIT No.

i

CORRECTED HEAT RATE AND LOAD

TEST POINT 3

TEST LOAD
TEST HEAT RATE

869350 .0 kU
T74%6.1 Btu/kid-hy

GROUF 2 CORRECTIONS , HE LOAD
DESIGHN TEST CORR CORR
THROTTLE PRESS 2612.2 g2397.0 1. 0004 0.9938
THROTTLE TEMP 1006.0 1000.7 (. 9999 0, 9999
O7 REHEAT TEMP L0000 1001.0 0. 999 1.0005
REHEATER PREBE. DROP 10.0 b 0.5 1. 0062
EAHALIST PREBS. 2.3 2.3 1. 0008 . 7978
COMBINED CORRECTION G. 9980 1.0008
HEAT RATE WITH GROUFP & CORRECTIONES TiHel .6
LOSGH WITH BROUFP 2 CORRECTIONG 865209 .7
GROWP 1 CORRECTIONS HR LOAD
mam DESIBN TEST LORR CORR
TOF HTR TD (F) - 1.14 1.0004 1. 0032
TOF HTRE PREBS DROP (%3 e 1.28 0.9997 0.9978
EXTR TO BFFT (%} LI 4,18 10001 0. 2999
MAIMN STHM BPRAYS O Q 1. 0000 1. 0000
DESIGN aPH 2.3 Q £.9876 i.0124
REHEAT SPRAYS : O o 1.0000 1. 0000
FLUE GAEB REHEAT O 102890 1.00128 0. 3988
TEST AFH o 1073100 1.0014 0. 9985
MakE-UFR (%) i & 0.9983 1.0018
HR WITH COMD PHP FUR AND BLOWDOWN L. 99u8 1.0000
COMBINED CORRECTION 0.9875 1.0184
HEAT RATE HITH GROUP 1&2 CORRECTIONS FELO .2
LOAD WITH SROUP 142 CORRECTIONS gagses. v
TG 9¢
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IPF UNIT No.

i

CORRECTED HEAT RATE AND LOAD

TEST FOINT %

TEST LOAD BHL6A6TB.0

TEEST HEAT RATE

TS .4 Btu/lkk-hr

SROUF 2 CORRECTIONE HR LOAD

= = DESIGHN TEST CORR CORR
THROTTLE PRESS 24ig2.2 2ave.8 1.0003 0,.9950
THROTTLE TEMP 1000.0 F91.1 1.0014 1. 0009
HOT REHEAT TEMF 1000.0 1001.2 0.9998 1.00086
REHEQTER FRESB. DROP 10.0 Fub D.99T75 1. 0068
EXHALIST PREBS. 2.3 2.4 1.0018 . 9988
COMBINED CORREDTION 1.0002 'i.ﬂﬂi?
HEAT RATE WITH GROUP 2 CORRECTIONS TII3.9
LOAD WITH GROUP 2 CORRECTIONG B&GZIG. 6
GROUF 1 CORRECTIONS HA LOAD
s DESIGN TEST CORR CORR
TOF HTR TDh (F) - 1.75 1. 0005 1.00328
TOF HTR PRESS DROFP (¥ e 1.18 0.9997 3.9976
EXTR TO BFFT (¥ 4.0 4 .09 0. 9999 1.0001
Mk 5TH SFRAYS & O 1. 0000 1.0000
DESRIEN aFH 2.3 O G.9874& 1.0124
REHEAT SPHAYS & o 10000 1.0000
FLUE BAE REHEAT e &OHEB0 1.0007 0.9%93
TEST &FH o 257300 1.0033 G.9%66
MAKE-UP (%} i G 0.9983 1.0018
HR WITH COND PMP PHRE AND BLOWDOWN 0.9988 10000
COMBINED CORRECTION G, 9888 i.011i6
HEAT RATE WITH GROUP 1&2 CORRECTIONS JEga.1
LOAD WITH GROUFP 12 CORRECTIONES g55332.2

Fie D

IP14_007487




IPP UMIT MNo.

i

CORRECTED HEAT RATE AND LOAD

TEGT POINT =
TEST LOAD 85F470.,0 kW
TEST HEAT RATE T743.5 Btulkb-hr
SROUF 2 CORRECTIONS HR L.O0aD
DESIGN TEST CORR CORR
THROTTLE PRESS 24ig.2 2398.7 1.0004 0.9945
THROTTLE TEMP 1000.0 F95.3 1.0008 1.0005
HOT REHEAT TEMP 1G00.0 1000, 1 1.0000 1. 0000
REHEATER PRESS. DROP 10.0 Fab G.9978 1.00464
EXHAUST PREBE. 2.3 2.4 1.0013 G. 7987
COMBINED CORRECTION 1.0001 1.0001%
HEAT RATE WITH GROUP 2 CORRECTIONS Frag.8
LOAD WITH BROUP 2 CORRECTIONG B&9414.8
EROLE 1 CORRECTIONGS , HR Loab
s . DEBIGH TEST CORR CORR
TOF HTR T (F} R 1.74 1.0003 1.0038
TOP HTR FRESE DROP (%) 3 1.17 . 9997 OC.FF77
EXTR TO BFPT (%) 4. 09 .11 1.0000 1.0000
M IN 8TH SPRAYES i8] o 1.0000 10000
DESIGH APH £.3 O 0.987&6 1.0184
REHEAT BPRAYES O o 1.0000 1. 0000
FLUE &RE REHEAT O T 180 1.0008 07992
TEST APFH O 25100 1.0003 0.9997
MAKE-UR (%) 1 £ 0.79783 1.0018
HE WITH COND PMP PUR GKND BLOWDOWR .5788 1.00600
COMBINED CORRECTION 0.79861 1.0145
HEAT RATE WITH BROUF 1.2 CORRECTIONS 7852 .0
LOA0 WITH GROUF 1B CORRECTIONGS BE&eT99.0
FiG qE€
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INTERMOUMTAIN FPOWER SERVICE CORPORATION
FERFORMANCE EVALUATION TEST REFPORTY
UNMIT NO. 1

APFENDIX A

Computer Output for Test Cycle Heat Balances
for Test Points {~§

' Qutput Sheets

e L

These output sheets should be used in comunction with the trunkhne diagram
shown in Figure Al.

The following is a list of the nomenclature used in these output sheets:

. .r BW ’ Feedwater

Inj Injection -
Ret Return
MU Makeup
LO Leakoff
Shell Conditions in turbine
Exh Exhaust
AE : Available energy
" ELEP - . Expansion line end point
UEEP T Used energy end point
Van Annulus veloeity
-TL - Trunkline
P . Pressure --psia

T * Temperature - degrees F
H - " Enthalpy, BTU/LB

Q . Flow, Ib./hr.

SV - .- . - Specific volume - ft3/1b

ST e8R T - Steam seal 883\‘1“0?

Pages 1 and 2 of the output sheets for each test point contain general
Information on turbine and eycle performance, such as heat rate, throttle flow,
section efficiencies, and stage flow function. On page . under label "rated
conditions”, the load and heat rate have been corrected to rated power factor
and rated Hy pressure, and the throttle flow has been corrected to 2400
psig/1000F,

IP14_007491




Pages 3-8 include des:gnated component information. The column (TL) to the
left of each sheet is a trunkline number used to easily identify points in the
cycie. These TL numbers correspond to the number on sheet Al.

Pages 7 and 8 are a tasbulation of all information stored in all trunklines.
Although much of the same information is already included on pages 3-6, it is
reprinted in TL form because not all TL numbers are printed on pages 3-6 and it
is easier under some circumstances to look up information on the TL printout.

The column headings for the TL sheets are from left to right (TL) trunkline
number, (P) pressure-psia, (T) temperature - OF, (H) enthalty - Btu/lb., (Q) flow
Ib./hr., (SV) specxfic volume-ft3/lb. in most cases, (SP) an additional fluid
property needed in the calculation such as enthalpy, (PV)-(P)/(SV) in most cases
but not all; and (TR) transient storage for information needed in the calculation.
This last storage area will also contain (Q)/A J (PY/(SV) _

Th'e page numbering system is as fonowsz
AD 3-1

where A is for appéndix A and 3-1 identifies the test point as 3 and the page
number as 1.

Mote:

The load and heat vate on the Tirst page of sach test point under
the heading "RATED COMDITIONS® is the rated powsr Tactor and

H2 pressure. The flow under the same heading is the vatsed
throttle pressure and temperature of 2412.2 PEIASLIOONC F.
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TEST OYOLE HEAT BALANIE

TEST FOINT o1
UMIT

FROIEST
‘ SR

LSTHEG ABME STEAM TaBLEDR

CL

HARTMED TURBIMNE-CYOLE PERFORMANCE

COMDTTIONS

TUREIME  THERMAL.

HTGH FRES

R

THEOTTLE DOLD RET

L7 aEs 1
I b

o

W]

FIBTETE/FT=0 . 8005 W e

ECT IOM BHAFT

Y

BelLANOE L TR ENERGY BALANCE
L TH FHT TH LWFOTR
BT L EY

L0, 38

‘::g 5w t?!:.i

iy, a8l &L BT ELAR

s
FELT

Aot~|
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O SHAET NO 1

Liddy m’
0y .9l oA g I

8. 8. 70
cpemen g

R .,\Jx,l

TEME EMNTH PO

FL O FUNCT ION

FLANGE NOE B/ OBFE /AR
FoOFRESS ARES M FLB HoSHL

1 (. . 2 i '.T’ TEE. 10188
854 .4

105 1074, 60

dj}..{:?l

APEOTEE, 11as.2
ey l 5’:‘}:*:3 « LTOEG O
H&H1E 7w TO0&. L
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BTHM SEAL FEG
T 2 £, e HYFE.L L OCULATED
b7 ‘"3%::? " '3"'23 13840, 88 BEWOLE TO HEATER

2 R N 4 E!i;%i..ﬁ.:’. LBOTO CONDENBER
BT CODED f}i' RN f"ii&;r’-?x'éii "E OTel, FLOW = [

HE&TER i
. DLOS
5%-\.5;;1“‘::\ T o= 0.8
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TEST CYDLE HEAT BaLANCE
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INTERMOUNTAIN POWER SERVICE CORPORATION
FERFORMANDCE EVALUATION TESBT REPORTY

UNIT WO, %

AFFEMDIY B

Correction Curves

Momenclature

Throttle Fressure Correction
Throttle Temperature Corvection
Reheat Temperature Correction

Exhaust Pressure Correction

ALTERMNATIVE TEEST CORRECTIONS

Final Feedwater Temperature Corrections
Top HTR above Reheat Point

Final Feedwater Temperature Correction
Top HTR at Reheat Foint

Suxiliary Extraction Correction
Extraction &fTter Rehealter

fuxiliary Extraction from Cold Reheat
{Top HTR above Heheat FPoint)

fABuxiliary Extraction Correction
from Cold Beheat {(Top HTR above
Feheat Point

Mzin Steam and FEeheat Steam
Gttemperation Correction

Condensate SBubcooling Correction

Condenser Makeup Corrvection

Fage

Bi

B

=2

B4

B7

B8

BiO

811

BiZ
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INITIAL PRESSURE CORRECTION FACTORS
FOR SINGLE REHEAT UNITS

[% CHANGE iN KILOWATT LOAD |
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/ METHOD OF USING CURVES

EE T SR IR :/ bt 2 Thess corraction f95%8es Sssume sconstant comtrel valve
Codendnono A Y epening and &7e 10 be Bpolind fo best retes sad Liswalt
o Attt toaés 3t rated steam conditions,

BEERT '/% et 3 (% Decremsa) 1. The hest rate st the desired condition cam b fownd
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INITIAL TEMPERATURE CORRECTION FACTORS
FOR SINGLE REHEAT —SUBCRITICAL PRESSURE UNITS

[% CHANGE IN KILOWATT LOAD]

R S e e St L

1 (% Increase)

Ve Lwd:
iy Lowd N
Rated Load |+

-+-50°

—58°

O OO RN e - "Ll IR ated Lewd
CHANGE IN INITIAL TEMPERATURE (F) '— ==t e e oo
i : Tl UMD s S Vi Load
{% Decrease) 1. -
I S SRS URES SRS S
9 i

METHOD OF USING CURVES

These cosrection factors assume constant controt valve
opening and are to be zpplisd to hest rates snd kliowstt
ioads at rated stesm conditions.

1. The heat rate st the desired condition can be found by
muitiplying the hest rate at rated conditions by the
following:

% change in gross heat rate
1+ 100

2. The Kilowatt load at the desired conditions can be
found by multiplying the kilowatt load et rated con-
ditlons by the following:

o7, change in hw losd

1+ 10

3. These comection factors are not gusrantesd.

| % CHANGE IN HEAT RATE |

2
=B -
Rated Lond . - (% Poorer)
Y Lead
T ] T —n—n 00 800
- 500 F\% 4 1
CHANGE IN INITEAL TEMPERATURE (°F) i-ii—i—r T,
: B SRS EPN P I "'--....______‘4 oud
(% Botter) 1 b il AT ) ! Ratod Load
o e O LS TEEES AERTE MR SRR
. PN Shbest ias o
cer-a61 GENERAL & ELECTRIC
567 (2M) : Fig, B2
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REHEAT TEMPERATURE CORRECTION FACTORS
FOR SINGLE REHEAT UNITS

| % CHANGE IN KILOWATT LOAD/|

f J peovsion sy T o el R Eae
b et o - : Vs Lead
7 Yy Load
Ruted Lond
2

_( % Increase)

— 5g°

. +50°
-1 CHANGE N REHEAT TEMPERATURE (°F)
-4 1

{7, Decreuse)

Rated Logd Lormet-t

Vy Load [
Vi Loed 7

METHOD OF USING CURVES

These correction factors assume constant contra! valve
opening and sre to be spplied to hest rates and kilowast
ioads st rated stesm conditions.

1. Ths heat rate at the desired condition can be found by
muitiplying the hest rate at rated conditions by the
following:

1+ Y change in gross hest rate
100

2, The kilowatt load st the desired conditions can be
found by multiplving the kilowastt losd et rated com-
ditions by the fellowing: -

%, change in kw losd

1+ 0

3. These correction factors sre not gusranteed.

| % CHANGE IN HEAT RATE |

1 w , k..w.i.",‘, “ “. }
i .
!

Y4 Lowd e

e e !

=1 (% Poorer)

Reted Lead
i +80°
- 80° .
CHANGE N REHEAT TEMPERATURE (°F) | Rated Lead
(% Botter) 1 g 1 o
o |

GEZ-3617
2-71 {(2M}
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8,60 1.00 2.00 3.00 4.0
" EXHRUST PRESSURE - IN MG ABS
! HMETHOD OF USING CuRvE
VALUES NEHR CURVES BRE FIOMS AT 2u0O PSIB 1000 T
_ THESE CORBECTION FRCTORS ASSUME CONSTRANT CONTROL VOALVE OPENING
g APPLY CORRECTIONS TO HERT PATE AND KW LDROS
AT 2.897 2.24/7 1.68 IN WG GBS BND 0.0 PCT M.

- 5.00

~ THE PERCENT CHRNGE IN KW LORD FOR VARIOUS EXHAUST PRESSURES IS EQUAL T
(WINUS PCT INCREASE N MEAT RATE)100/(100 + PCT INCRERSE IN HEAT RATE)
_ THESE CORRECTION FACTORS ARE NOT GURRANTEED |
PRESSURES ALONG ABSCISSR ARE PRESSURES IN HOOD c
- PRESSURE (IN HG ABS) FOR HOOD ¢ HOOD B HOOD A
| 1.50 1.09 .78
2.00 1.47 1.07
- & 2.50 1.88 1.36
2 3.00 2.24 1.66
3 3.50 2.63  1.96
4.00 3.03 2.27
- S 4.50 3.42 2.58 Fio. BA
5.00 3.82 2.89
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: ‘ Final Feedwater Temperature Correction
TS Top HTR above Reheat Point

Due to Top Heater Terminal Difference or

Extraction Pipe Pressure Drop (Different
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Refer to B12 for Correction Calculation
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Final Feedwater Temperature Correction
Top HTR at Reheat Point
ff Due to Top Heater Terminal Difference or
Extraction Pipe Pressure Drop (Different
from Specified Heat Balance) Apply Curves ==
at Constant Control Valve Opening
Refer to B12 for Correction Calculation ===
. = e e e
o
— _.u_m:_hzg:: —
=
% ! : = =
T —— =
E 7
¢ t = ;
F — ia
: E = = = =
%-::m::‘—"%__ = e e
= === s = =
Fm = = e = =
; =
= =
== =
::E— e : s =
g e i e = o —
= e E=s s =
e ‘ LE S e ’ =
= s
% VWO THROTTLE FLOW
= ‘ G
= e b e e | —
et e e




f—-—"""'ﬁg

IP14_007541

. — e T e = e m:__
I . ——————— R e = S
—1 = s
H AUXILIARY EXTRACTION CORRECTION e e
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Rate. Refer to B 12 For Correction Calcula-
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Correction for Auxiliary Extraction from
Cold Reheat (Top HTR above Reheat Point)

% Auxiliary Extraction is % of Throttle Flow
Refer to B 12 for Correction Calculation
Auxiliary Extraction Returns to Condenser

o : Load
" Heat Rate ™

% VWO Throttle Flow
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CONDENSATE SUBCOOLING CORRECTION

Refer To 8 3 For Correction Caleculation
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CONDENSER MAKEUP CORRECTION == ;
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Refer To B 13 For Correction Calculation SRty
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95200 vidI

gL g

TERMINAL DIFFERENCE CORRECTION - __ B6

o \
Corrected H.R. = Test H.R./ 14 [RCOrC. T-D-gest 7D design
o L 1060 ‘ 5F
- T.0. - T.0. T
Corrected Load = Test Load/ 1+ (E—l-g-——‘(’)m—— X ( t95t5 design‘)
| F

PRESSURE DROP CORRECTION - _ Bb -

-

] T
sat @ (P - aPb, . - 'sat @ P -aP
Corrected H.R. Test H.R./ 1 +(% Corr, x( ( th test destgn) (tb test test))]

100 5

Corrected load

1) ‘ T
{% Corr, sat @ (Ptb test ~ 4 Pdesign\ - sat @ (Ptb test 'Aptest)
Test Load/ ] +\ 100 x( | £

e

AUXILIARY EXTRACTION CORRECTION - _ B7 _ AND B8

% Corr,
forrected H.R. Test H.R./ % {""’"’""’"100 X (% A"’f‘ ExtrmSt - % Aux. Extrdesign))

i

Corrected Load = Test Load/

% Corr.
- (M}OD X ‘% Aux. Extrtest - % Aux. Extrdesign))
-l




I¥S.00 ¥idi

'\\_%

ATTEMPERATION CORRECTION - BS

Corrected H.R. = Test H.R/ A A =1+ ET%%EtL—
Corrected Load = Test Load/A

CONDENSATE SUBCOOLING CORRECTION - _ B1O

Corrected H.R.=Test H.R/(1+B) g = <% Corr.
Corrected Load = Test Load/(1-B) 100
CONDENSER MAKEUP CORRECTION -  Bll

Corrected H.R. = Test H.R./(1+C) . _ % Corr,
Corrected Load = Test Load/({1-C) 100

x % Attemp Floé)

Of Subcoo!in%)
5°F

( % Makeuptest - % Hake"pdesigall

where
Tsat = saturation temperature
Ptb test = extraction pressure at turbine during test
A Pdesign = design heat balance pressure drop in extraction pipe
A Ptest = test pressure drop in extraction pipe
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INTERMOUNTAIN POWER SERVICE CORPORATION
PERFORMAONCE EVALUATION TEST REPORT
UNIT MO, 1

APPENDIX C©

Station Computer Log Summary

Test Foint HNo. Page
1 £011-5
= COLL-3
a Co31-3
4 CO41-5
S CO51-3
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: CUSTOHER: f. MARKS - L§1 08 4 es317 - 002
; HENUFACTURER: BE
: DESCRIPTION: TURBINE TEST THERMOCOUPLES
i MODEL 4: TYPE E CALIBRATED BY: M. BALARNEAL
: SERIAL ¥: VARIOUS DATE:  8/12/86
{ CUSTOMER 1.D. 4#:  NONE
: RANGE: 200 T0 1050 DEGREES FAHRENHEIT
; CHP 82 HONE
; KAYE REFERENCE JUNCTION SERIAL NO. 2822
! THERMOCOUPLE NILLIVOLTS
©OTEMPF IMM IN. 171 1175 1178 1182 1165 1186 1187 1192 — 1208
200.0 8 5866  5.872 5.870 5.874  5.847  5.873  5.872  5.874  5.873  5.879
12 5.848 - 5.873  5.867  S.873  S5.868  5.871  5.873  5.875  G5.873  5.87b
300.0 B 13,712 13,745 13738 13.746 13702 13731 13798 13,753 13,738 13.774
- 12 13,739 13.736  13.73% . 13,732 13735 13730 13.743 13730 43730 13.750

£00.0 8 22,242 22,240 22230 22,253 22.228 22,231 2,252 IL.266 22,234 22.298
z 22,224 2,218 22,220 .32t L2800 22,2t 22,234 22,228 2227 1145

3.09% 31,065 31,088  3M.115 31,070 31054 31099 31105 31,077 31.139

80,0 ]
1¥3 35,080 35037 3049 3L.0B4 31030 31.042 . 3060 31042 31.037 3LL074

00,0 8 35.561  35.886 35,491 35,548 35,367 35.545 35584 .10 3EBLT O 3E.EWS
12 35554 38510 35,510 35,503 35.828 35.501 35,569 3A.5E8 35,500 35.5H9

1000, 9 8 40,037 86,006 39.973 40,035 40037 40016 40030 40.070 40,003 40.089
12 40,002 40,019 39,981  3%.97¢  39.980 39.%78  40.014 40,027 39970 40.042

1050.0 g 42,284  42.295 42,252 42,285  42.263 42,256  42.279 42,303 42,246 4347
i2 42,245 42,242 42.23% 42,235 42,218 42,234 42263 42,239 4L03 ALY
THE GTANDARDS USED DURINE THIS CALIBRATIOR ARE:
i - PLATIHUM RESISTAHCE THERMORETER §T0 - PS1241

{ - TEHPERATURE RESISTANCE BRIDBE 870 - PagTEs
{ - KEITHLEY DIGITAL HULTIHETER 870 - 0559

THESE CONPANY STANDARDS ARE STANDARDIZED BY REFERENCE TD NATIONAL BUREAU OF STANDARDS CERTIFICATIONS: 515-R-841-PAGE 1
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GENERAL @D ELECTRIC

LOCATION—DATE

Schenectady, WY

DIAL COMM NUMBER

B#235-7604

SUBJECT

March 13, 1984

J.T. 82723 Chromel Constantan Thermocouple Calibration

Mrs., Ruth Tyndall

Building 41-Room 310

Reference Junction Kaye Instrument Serial No. 6665,

Temp.  Ism, /
°F In. 1228
176.5 8 5.00

12 5.00

430.2 8 14.99
12 14.99

662.9 = 8 24.96
12 24.96

775.7 8 29.95
Co12 29.95

887.5 8 34.95
12 34,93

998 .8 8 39.93
12 39.92

1049.9 8 42,22
12 42.21

,

5.01

5.01
15.02
15.02
25.01
25.03
30.03
30.03
35.04
35.01
40.01
40.01

42,30

42.30

s

4
1236

5.00

5.00
15.01
14,98
25,01
24,99
30.01
30.01
34,99
35.00
39.94
39.99
42.23

APPARATUS SERVICE BUSINESS DIVISION
COPIES:
Thermocouple Millivolts
o / / / _
1241 1229 1230 1232 1239
5.00 5.00 5.00 5.00 5.01
5.00 5.00 - 5.01 5.00 5.00
15.00 15.01 15.01 15.04 14.99
14.99 15.01 14.98 15.02 14.98
25.00 25.01 25.01 25.08 24 .95
25.00 25.00 25.01 25.08 24,93
. 29,98 30.00 30.00 30.07 29.94
29.98 29.99 29.99 30.07 29.93
34,97 34,99 34.99 35.06 34 .96
34.98 35.00 35.00 35,07 34.96
39.94 39.95 39.95 40.03 3%.92
39.97 39.99 39.99 4G.07 39.96
42.21 42.23 42.23 42.31 42.21
42.26 42,28 42.28 42.36 42.24

42,29

The Standards used during this calibration are:

1=
1=
I

Platinum Besistance Thermometer
Precision Potentiometer
Mueller Temperature Bridge

STD-0995
STD-0112
STD=-0459

These Company Standards are standardized by reference to NHational Buresu of Standards
§I§-R-84]1 - Page 1.

certifications:

UPSTATE NY INSTRUMENTATION SERVICES
Building 28 - Room 512

IP14_007575
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CUBTORER:
HANUFACTURER:
DESCRIPTION:
HODEL 4

SERIAL &
CUSTORER 1.D. #:
RAHBE:

CaF &

K. HARKS - L5T

&k

TURBIHE TEST THERKOLOUPLES

TYPE £
YARIOUS
HOKE

200 TO {050 DERREES FAHRENHETT

HOHE

KAYE REFEREWCE JUMCTION SERIAL WO, 2822

i

408 & 66317 - 001

CALIBRATED BY: B, GALARNEAU
DATES 08712786

B00.0

800.¢

F60.0

1000.0

{050.0

188 IN. 1218
8 3.88¢
i2 3. 880
] 13,7
12 13.74
8 22,272
i2 22,234
8 35470
i2 31,047
8 35,885
iz 35492
8 £0.006
12 39.945
B 42.228
i2 §2.228

1220

3.873
3.876

13.726
13.746

22.236
22.228
31,093
3i.048

35,557

35. 544

40. 049
3%. 9%

42.301
42.230

1221

4.879
3874

13.778
13,730

22,297
22,223

3147
31044

15,638

- 35,508

40. 130
39.981

42.3%8
42.208

THE STANDARDS USED DURING THIS CALIBRATION ARE:

{ - PLATIMUM RESISTANCE THERMOMETER
I - TEMPERATURE RESISTAMCE BRIDGE

{ = KEITHLEY DIGITAL BULTIMETER

THERHOCOUPLE HILLIVOLTS

1233

G.876
3.874

13. 669
13,719

22,14
22,17

fd Lol

30,930
30.981

35391
35.483

39831
39943

42,071
§2.145

8T - P31261
87D - P40784
818 - 0339

{237

P

3.878
3.881
15,774
§3.755

22.291
22,240

3128
31,049

33,592
33,524

40. 040
40.017

42,281
82,233

G.880
3.878

13.758
13,735

22,25
22,222

31,088
31,044

- 35,582
35.924

40,025
39.997

£2.263
42,223

o

5.872
3.870

13.793
13,781

22,327
22,292

31,241
31,133

38,748
35,643

40.224
40197

§2.462
42.317

1351

5.873
3.86Y

C 13798

3771

22,336
22,7279
H.as
3130

Ba
35,619

$0.215
40,111

42,460
42,338

’?HESE COMPANY BTANDARDS ARE STANDARDIZED BY REFEREMCE TO WATIOMAL BUREAU OF STANDARDS CERTIFICATIONS:

4352

3.870
3,847

13.786
13,774

22316
22,285

31,201
31.138

35,690

35,632

40.207
40.124

42.460
42,360

13583

.BaY
868

[ ]

13.784
13,778

22,313
22,284

31.1%0
3. 140

35,688
35628

40,218
49,116

42,461
42,336

S15-R-BoI-PRGE |

IP14_007576
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GENERAL & ELECTRIC

INTEGRATED COMMUNICATION SERVICES DEPARTMENT
GENERAL ELECTRIC COMPANY » BLDG, 28, ROOM 500 « SCHENECTADY, NEW YORK 19345 « (518) 385-5108

December 17, 1986
J.T. 66350-001 Chromel Corstantan Thermpcouple Calibration
General Electric Comparny
Building 55 - Room 209
Attns Paul Baleman
Reference Junction Kaye Imstrument Serial No. 6665.

THERMOCOUPLE MILLIVOLTS

TEMP MM '
°F  In. 1030 1133 1188 1137 1241 4 1143 1136

176.5 8 5.00 5.00 5.00 5.00 5.00 5.01 5.01 5.00
12 5.00 b.99 5.00 5.00 5.01 5.01 5.01 5.00

430.2 8 15.01 14.99 15.00 14,99 15.00 15.01 15.01 14.99
12 15.01 14.93 15.01 15.00 15.03 15.02 15.04 15.01

662.9 8 25.03 24.97 25.00 24.96 24.98 24,99 25.00 24.96
12 25.02 24.84 25.00 24.97 25.02 25.00 25.04 24.96

T75.7 8 30.04 29.94 30.03 29.98 29.95. 29.98 30.02 29.94
12 30.04 29.99 30.00 29.93 29.99 29.97 30.02 29.96

887.5 8 35.03 34,94, 35.04 34,96 34.94 34,98 35.00 34.95
12 35.04 35.00. 34.89 34.98 34.95 35,02 34.94

998.8 8 40.06 39.91 40.03 39.93 39.91 39.94 39.97 39.92
12 40.08 39.97 40.03 39.93 39.98 39.95 40.05 39.95

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0576
1 - Mueller Temperature Bridge STD - (851
1 - Keithley Digital Multimeter SID - 0559

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-861-Page 18

M% é'% » § TYpe shoid e 3497 pa

Repeir and Calibration L /37

UPSTATE NY INSTRUMENTATION SERVICES
Building 28 - Room 512
66350-001~8

IP14_007577
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GE Computer Service

NE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

october 27,

1987

J.T. 66614-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 = Room 212

Reference Juction Kaye Instrument Serial No. 6665

TEMP IMM., ~
e In. 1330
176.5 8 5.02
12 5.00
430.2 8 15.08
12 15.01
662.9 & 25.18
12 25.14
7785.7 8 30.13
12 30.09
87.5 8 35.15
12 35.07

998.8 - 8 40.18
12 40.10

The Standards used during this calibration are:

1 - Platinum Resistance Thermoneter

o

5.02
5.01

15.04
15.03

25,17
25.18

30.14
30.05

35.18
35.05

40.16 -

40.06

1 = Keithley Digital Multimeter
®». 1 - Mueller Temperature Bridge

Attn: Paul Bahrman

HERMOCOUP MILLIVOLTS

[ [ -
1163 1225 1204
5.00 5,00 5.00
5000 5000 N 5000
14,99 14.99 15.00
18.00 18.00 15.01
25.08 25.06 25.07
25.11 258.11 25,12
30.00 29.95 29.97
29.99 29.99 30.00
35.03 34,95 34.98
35,01 34.98 35.00
40,01 39.93 3e.84
40.02 39.98 39,99

8TD - 0499
STD - 0559
STD = 0459

- et -
o 282 1180
5,02 5.02 5.00

5.01 5.01 5.00

15.05 15.058 14.98
15.04 15.04 14.98

25.17 25.17 25.05
25,17 25,18 25.08

30.10 30.10 29.96
30.07 30.08 29.98

35.12 38.11 34.96
35.08 35.09 34.97

40.13 40.12 39.94
40,10 40.11 38.98

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 39

e

bert A. Culver
Miality Assurance
Computer Service
66614~001-39

g T BF L Zatgrnnes

IP14_007578




LUSTONER:
CORTACT:
LOCATION:
HANUFACTURER:
GESCRIPTION:
HODEL #:

sERiAL &
CUSTOMER REF &
RAMBE:

BE-1&58
PAUL BAHRMANN
BLDE. 35-28%

BEMERAL ELECTRIC
TEST THERMOLOUPLES

TYPE &
SEE BELOM

GHL084002001 29741005
§76.5 TO 998.8 DEGREES FAHREWHEIT

408 #: 60683001
CALIBRATED BY: P. RORLEY

DRTE: 7721788

AHBIENT TERP:

RELATIVE HUNIDITY:

72 DEG. F

4 1

652.9

7787

887.5

994.8

3 5: 00
i2 5.02
8 15. 06
12 15,06
8 KR
12 &0
8 30,14
¥ 36.12
8 35.18
12 35.43
i 40,13
12 40,15

THERHOCOUPLE MILLIVOLTS

REFERERCED € 32 F WITH KAVE REFERENCE GYSTER B0, 6465

3.02
381

15,08
18,03

8.0
25,99

30,4t
30, 41

3514
38142

40.14
40.14

§.02
502

15,03
15.08

25,09
25.49

30.10
36,10

3512
39,42

40.12
40,14

THE SIANDARDS USED DURINE THIS CALIBRATION ARE:

[HESE COMPANY STANDARDS ARE STAMDARDIZED BY REFERENCE TO NATIONAL BUREAU OF STANDARDS CERTIFICATIONS: S1S-R-881-PAGE 78

I - PLATIMUR RESISTANCE THERMOMETER
i - HUELLER TEWPERATURE BRIDSE
f o~ KEITHLEY DIGITAL MULTINETER

ER
4.02

15.08
15,04

25,09
23,08

30.40
36.3¢

35.09
35.08

40.08
40.07

810 -
813 -
518 -

0574
04349
0359

5.02
3.02

£5.04
15.06

2508

25,08

30.1¢
30. 4t

35,09
.40

8.10
40,10

§.02
3.02

15,08
§3.06

25.08

25.08

30,19
3. 10

38,09
35,08

40.08
.07

4.99
3.00

15.00
14.97

24.99
24,98
30,00
30.00

3502
3499

40,04
40.03

IP14_007579




=

GE Computer Service

NOVEMBER 9, 19

87

2=, ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

66615-001 Chromel COnstantan Thermocouple Calibration

General Electric

Company

Building 585 - Room 212

Attn: Paul Bah

rman

Reference Juction Kayve Instrument Serial No. 6665

HE o
TEMP IMM. ~ . o -
F_  In. 1165 _21037 1339  _1229
176.5 8 4.99 5.00 5.02 5.00
12 4.99 4.99 5.00 5.00
430.2 8 14.98 15.00 15.07 15.00

1z 14.99 15.00 15.08 i5.02

662.9 8 24.95 24.99 25.08 24.98
12 24.99 25.02 25.06 25.03

775.7 8 29.93 30.02 30.13 29.96
12 29.97 30.01 30.04 30.00

e 4

87 5 8 34.94 35.05 35.1¢6 34.98
1z 34.96 38.01 35.05 34,99

&

998.8 8 39.94 40.05 40.19 3%.95
12 38.87 40.05 40.04 39.99

LYOLT

1035
4.99
4.99

14.99
1%.00

24.97
25.02

30.00
30.00

35.03
38,01

40.04
40.04

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer
1 = Keithley Digital Multimeter
1 = Mueller Temperature Bridge

8TD - 0499
STD -~ (558
STD = 0459

_1299
5.01
5.01

15.08
i5.08

25.08%9
25.11

30.13
30.10

35,16
35,11

40.18
40.13

IEELEN
4.99 5.01
4.89 5.01

15.00 15.06

15.01 15.06

24 .97 25.07

25,02 25.10

29.97 30.11

30.00 30.11

34.98 35,11

34.99 35.11

39.96 40.12

39.98 40.11

These Company Standards are standardized by reference to National Bureau of

Standards certifications: SIS~-R~-871-Page 45

<Y Ll
Roﬁert A. culver
ouality Assurance

Computer Service
06615~001=45

AGE.

RCA:nwmnse.
ﬁ".&

P

IP14_007580




CUSTOMER: GE-1488 408 & 44483-001

] COMTACT: PAUL BAHRMANN CALIBRATED BY: P. HORLEY
] LOCATION: BLDG. 35-23% BATE: 7/14/88
] HANUFACTURER: GENERAL ELECTRIC
i BEGCRIPTION: TEBT THERWOCOUPLES
; HODEL #: WPEE AHBIENT TEWP: 72 BEE. F
i SERIAL & SEE BELDW RELATIVE HUBIDITY: 40 %
} CUSTORER REF #: FHE0B400200129741005
RANBE: 176,35 TO 998.8 DEGREES FAHREWHEIT

THERHOCOUPLE MILLIVOLTS

]
t
3
H
i
H
1
H
i
H
H
H
i
¥

REFERENCED € 32 F ®ITH KAYE REFEREMCE BYSTER HO. bhA3

TENP F IHN IN, ‘ we s A S un n

178,53 8 S8t 3.61 %01 4.01 4. 01 4.99 301
i2 5.00 4.0 3.04 3.60 3,00 4.98 3,01
430.2 8 15,04 15.06 15,08 15.07 5,07 §4.99 £5.04
2 1506 15.06 15.04 1306 18,06 14.99 13.04
451, 9 8 25,03 28.97 2505 25,09 25.09 24.97 25,03
¥4 25,67 25,08 25.04 25.08 2510 24,97 25.04
175.7 8 30.94 30,08 30.04 30.10 36.13 %.97 36.03
iZ 30.08 30,08 36.03 36,40 30,42 29.% 36.03
887.5 8 35,04 35,03 3802 3509 3513 3.9 3502
998.8 8 46.02 40.08 40,01 40,11 40,13 39.95 40.01
12 40,04 §0.08 §0.02 80,14 89.16 £0.00 49,06

THE STAMBARDS USED DURING THIS CALIBRATION ARE:
i - PLATINUM RESISTANCE THERMIMETER 810 - 0874

{ - HUELLER TEWPERATURE BRIDGE 870 - 0439
1~ KEITHLEY DIGITAL HULTINETER 81 - 0359

THESE CONPANY STANDARDS ARE STANDARDIZED BY REFERENCE TG NATIONAL BUREAU OF STANDARDS CERTIFICATIONS: SIS-R-881-PAGE 74

: ¥4 35,04 38.09 35,03 3813 35.14 34.97 35.06

IP14_007581




@

GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

July 30, 1987

J.T. 66614=001 Chromel Constantan Thermpcouple Calibration

General Electric Compary
Building 55 - Room 209
Attn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665
" THERMOCOUPLE MILLIVOLTS

6i5~ 10877 1101 -/ 1099 ~ 11117 1107~ 1029

TEMP m™M.
°F In.
176.5 8
12
430.2 8
12
662.9 8
12
T75.7 8
12
887.5 8
12
998.8 8
12

5.02 5.03 5.02 5.03 5.03 5.02 5.01 5.00
5.02 5.02 5.00 5.03 5.01 5.01 5.00 5.00 °

15.03 15.05 14,99 15.06 15.05 15.01 14,97 14.98
15.02 15.02 14.97 15,04 15,02 15,00 14,97 14,98

25.04 25,10 24,98 25.11 25.08 25.03 24,96 25.00
25.03 25.06 25.00 25.08 25.06 25.03 24.96 24.99

30.06 30.09 29.97 30.15 30.07 30.02 29.95 30.00
30.05 30.07 30.00 30.13 30.10 30.03 29.97 30.01

35.07  35.10 34,96 35.15 35.07 34.99 34.93 35.00

~ 35.07 35.14 35.02 35.15 35.13 34.99 34.99 35.03

40.06 40.12 39.95 40.18 40.10 40.00 39.94  40.02
40.05 40.13 40,01 40.16 40.12 40.03 40.00 40.03

The Standards used during this calibration are:

1 -~ Platinum Resistance Thermometer STD - 0576
1 = Mueller Temperature Bridge STD - 0959
1 - Keithley Digital Multimeter STD ~ 0559
These Company Standards are standardized by reference to National Bureau of

Standards certifications: SIS-R-871-Page 31

oy 2

(.

and Calibration

UPSTATE NY INSTRUMENTATION SERVICES
Building 28 -~ Room 512

66614-001-31

A GE/RCA Enterprise
&

IP14_007582




@

GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

TEMP IMM.

F In.
176.5 8
12

430.2 8
12

662.9 8
12

775.7 8
12

.87.5 8
12

998.8 8
12

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer

NOVEMBER 11,

1987

J.T. 66615=-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212

Attn:

Paul Bahrman

Reference Juction Kaye Instrument Serial No. 6665

THERMOGOUPLE LLIVOLT

1174

4.99
4.99

14.97
15.00

24.95
24.98

29.92
29.96

34.93
34.98

39.99
38.97

[

1325

5.01
5.00

15.05
15.05

25.08
25.08

30.12
30.07

35.13
35.11

40.16
40.12

i

3331

5.01
5.00

15,06
15.05

25.08
25.08

30.13
30.08

35.15
i5.11

40.18
40.12

1 = Keithley Digital Multimeter
1 = Mueller Temperature Bridge

STD
sSTD
STD

g Lo
_1158 _1176
4.98 4.99
4.99 4.98
14.97 14.98
: 14099 15000
24.95 24.97
24.97 24.89
20.95  29.94
29.96 29.92
34.94 34.96
34,98  34.92
39.91  39.93
39.97 39.98

- 0459
- 0558
= 04589

I

1048

4.98
4,99

14.97
14.9%

24.97
25.00

29,99
29,99

35.01
35.02

40.00
40.03

5.01
5.01

15.06
15.07

25.08
25.08

30.11
30.08

35.12
35.11

40.14
40.12

5.00
5001

15.04
15.086

25.04
25,07

30.05
30.06

35.06
35.089

40.04
40.09

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 46

L o,

obért A. Culver
Quality Assurance
Computer Service

vo6l5=001=46

& GE/RCA Enterprise .

s

IP14_007583




GENERAL @ ELECTRIC

GE COMPUTER SERVICE

JANUARY 2%, 1988 _
J.T. 66652~ 59 Chromel Constantan Thermocouple Callbratlon
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Junction Kaye Instrument Serial No. 6665

H QCoupP LIVOLTS
TYPE E
TEMP IMM.  / % . % v / - -
F__ _IN. (@@ 1013 1254 1124 1lle4 1265 @R 1324
176.5 8 5.01 4.98 5.01 4.99 4.98 5.01 50.1 5.01
12 5.01 4.99 5.02 5.00 5.00 5.02 5.01 5.01

430.2 8 15.06 14.99 15.06 14.98 14.97 15.07 15.05 15.05
iz 15.07 14.99 15.07 15.02 15.00 15.06 15.05 15.04
662.9 8 25.09 24.99 25.09 24.98 24.95 25.10 25.08 25.08
12 25.10 25.00 25.09 25.02 24.99 25.07 25.05 25.02
75,7 8 30.11 30.03 30.09 30.02 29%.%5 30.13 30.09 30.10
iz 30.12 30.00 30.10 30.03 29.%8 30.11 30.11 30.10
887.5 g 38.15% 35.06 35.13 35.02 34.%6 35.16 35.12 35.13
12 35.13 35.01 35.13 35.02 34.98 35.13 35,12 35.11
998.8 8 40.15 40.08 40.14 40.02 3%.93 40.17 40.13 40.12
12 40.14 40.02 40.15 40.02 39.98 40.15 40.13 40.12

The Standards used during this calibration are:

1 = Platinum Resistance Thermometer 8STD - (0576

1 - Keithley Digital Multimeter STD - 0559
1 - Mueller Temperature Bridge V STD - 0459

These Company Standards are standardized by reference to National
Bureau of Standards certifications: 8IS-R-881 - Page 59.

Rébert A. Culver

Repair and Calibration
GE COMPUTER SERVICE
Bldg. 28 - Room 512

smz

IP14_007584




GE Computer Service

NE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

TEMP IMM.
F In,
176.5 8
12
430.2 8
12
662.9 8
12
T778.7 8
12
s87.5 8
i2

g998.8 8-
12

October 23, 19
66614-001 Chromel Constantan Thermocouple Calibration

87

General Electric Company
Building 55 - Room 212

Attn:

Paul Babrman

Reference Juction Kaye Instrument Serial No. 6665

o
1206

5.00
5.00

14.99
15.01

24.98
25.01

29.97
29,98

34.98
34.98

3g.98
40.00

THE

W'
11386

4.99
4.99

14.98
14.94

24.98
24.87

29.96
2%.92

34.96
34.89

32.99
38.89

coup

1214

4.99
5.00

14.%9
15.00

24.98
25.01

29.96
29.98

34.82
34.94

39.94
39.87

I

= o=

5.01
5.02

15.05
15.08

25.08
25.08

30.13
30.07

35.13
35.09

40.18
40.11

VOLTS

5.00
5.00

15.00
15.00

24.96
25.00

29.99
29.98

34.94
34.98

39.96
39.99

The Standards used during this calibration are:

1 = Platinum Resistance Thermometer

1 - Keithley Digital Multinmeter
». 1 = Mueller Temperature Bridqe

STD ~ 0499
STb - 0559
STD = 0459

&

5.02
5.02

15.06
15.05

25.0%9
25.08

30.14
30.09

35.18
35.11

40.18
40.14

4.98
5.00

14.95
14.98

24.93
24.97

29.91
29.95

34.91
34.85

39.80
39.96

These Company Standards are standardized by reference to Natlonal Bureau of
Standards certifications: SIsS-R-871-Page 38

SGAVA. Ll

Robert A

. Culver

ouality Assurance
Computer Service

£6614-001-38

87E 878 Latarnres

IP14_007585




GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

October 30, 1987
J.T. 66615-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212
Attn: Paul Bahrman
Reference Juction Kaye Instrument Serial No. 6665 ;
THERMOCOUP ILLIVOLTS 4

TEMP IMM. v “ - - . . ’ L 5

_F_  In. 1055 _1195  _1203 _l228 _ille _l2s: P ol

176.5 8 4.99 4.99 4.99 4.89 4.99 5.01 5.01 5.01
12 4.98 4.97 4.98 4.98 4.98 5.00 5.00 5.00

430.2 B 14.98 14.98 14.99 14.99 14.97 15.04 15.04 15.05
12 14.98 14.9¢6 14.%6 14.98 14.97 15.04 15.058 15.04

662.9 8 24.97 24.95 24.97 24.97 24.94 25.06 25.06 25.07
12 25.00 24 .94 24.94 24.96 24.95 25.08 25.09 25.07
778.7 ] 30.00 29.96 29.95 29.99 £9.%5% -30.11 "30.13 30.12
iz 29.99 29.96 29.98 22.94 292.91 0. 086 30.09 30.07
.87.5 & 38.02 34,98 34.97 34.99 34.96 35.08 35.10 35.13

12 35.01 34.98 34.98 34.94 34.92 35.09 385.12 35.08

998.8 8 40.04 39.97 39.96 40.01 38.96 40.12 ’40.14 40.17
12 40.02 39.98 39.97 39.94 39.%0 40.11 40.14 40.12

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer STD - 0499
1 -~ Keithley Digital Multimeter STD - 0559
1 - Mueller Temperature Bridge STD -~ 0459

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871-Page 41

AT LS

Robert A. Culver

Quality Assurance
Computer Service

woblE=001-41

AGE/RCA Emerpnse‘;h

a

IP14_007586



1049.9 8 42.43 42,43 42.450  42.44 42,44 42,41 42,41 L4245

GENERAL @ ELECTRIC

INTEGRATED COMMUNICATION SERVICES DEPARTMENT
GENERAL ELECTRIC COMPANY « BLDG. 98, ROOM 500 » SCHENECTADY, NEW YORK 12345 » (518) 385-5108

December 15, 1986
J.T. 66350-001 Chromel Corstantan Thermpcouple Calibration
General Electric Company
Building 55 - Room 209
Attn: Paul Balrman
Reference Junction Kaye Instrument Serdal No. 6665.

THERMOCOUPLE MILLIVOLTS

TEMP M. )
¢ . B aF -su ' 1289 1314 1312 1252

176.5 8 5.03 5.03 5.03 5.03 5.03 5.03 5.03 5.03
.12 5.03 5.03 75.02 5.03 5.03 5.02 5.02 5.03

430.2 8 15,08 15.08 15.06 15.07 15.08 15.06 15.06 15.07
12 15.08 15.07 15.02 15.07 15.07 15.02 15.02 15.08

662.9 8 25.13 25.11 25.08 25.10 25.11 25.09 25.08 25.10
12 25.12 25.11 25.01 25.10 25.11 25.03 25.02 25.12

T775.7 8 30.15 30.12 30.10 30.11 30.12 30.10 30.09 30.12
12 30.12 30.10 30.09 30.09 30.11 30.09 30.08 30.12 5

887.5 8 35.13  35.10 35.10 35.09 35.12 35.10 35.10 35.13
12 35.14  35.13 35.11 35.12 35.14 35.13 35.11 35.15

998.8 8 40.15 40.12 40,10 40.11 40.12 40.10 40.09 40.13
12 40.16 40.16 40,14 40,14 40.17  40.15 40.14  40.19

12 42,47 42.46 42,43 42,44 42,46 42,44 42,42 42,48
The Standards used during this calibration are: |

1 = Platimum Resistance Thermometer STD - 0576
1 - Mueller Temperature Bridge STD - (851
1 - Kelthley Digital Multimeter 51D - 0559

These Company Standards are standardized by refersnce to National Buresu of
Standards certifications: SIS-R-861-Page 16

AL

Repair and Calibration
UPSTATE NY INSTRUMENTATION SERVICES
Building 28 - Roam 512

66350~001-6

IP14_007587



@

GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

TEMP
¥

o —————

176.58

430.2

662.9

T75.7

.87.5

998.8

IMM.

In.

8
iz

8
12

8
12

8
12

8
12

8
1z

NOVEMBER 9,

1987

J.T. 66615=-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212

Attn:

Paul Bahrman

Reference Juction Kaye Instrument Serial No. 6665

w’

1165

4.99
4.99

14.88
14.99%

24.95
24.99

£29.93
29.97

34,94

34.96

39,94
3%.987

HERMOCOY

JOLIE

5.00
4.98

15.00

15.060

24.99
25.02

30.02
30.01

35.05
35,01

40.05
40.08

5,02
5,00

15.07
15.05

25.08
25.08

30.13
30.04

35.16
35.05

40.1%
40,04

5.00
5.00

15.00
15.02

24.98
28.03

29,96
30.00

34.98
34.99

39.95
39.99

4.99
4.99

14.99
15.00

24.97
25.02

30.00
30.00

i5.03
35.01

40.04
40.04

The Standards used during this calibration are:

1 - Platinum Resistance Thermometer

1 - Keithley Digital Multimeter
1 - Mueller Temperature Bridge

8TD - 0499
STD - 0559
8TD - 0489

5.01
5.01

15.08
15.08

25,09
25,11

30.13
30.10

35.186
35.11

40.18

40.13

4.99
4.99

15.00
15.01

24,97
25,02

29.97
30.00

34,98
34.99

39.96
3%.98

15.06
15.06

25.07
25.10

30.11
30.11

35.11
35.11

40.12
40.11

These Company Standards are standardized by reference to National Bureau of
Standards certifications: SIS-R-871~Page 45

RoBert A. Culver

Ouality Assurance
Computer Service
6©6615=001=45

/e

2%

A GE. RCA Enterprise

=

IP14_007588




GE Computer Service

ONE RIVER ROAD, BUILDING 28 - 500 o SCHENECTADY, NEW YORK 12345 o (518) 385-9228

November 2, 19
J.T. 66615=-001 Chromel Constantan Thermocouple Calibration
General Electric Company
Building 55 - Room 212

Attn:

87

Paul Bahrman

Reference Juction Kaye Instrument Serial No. 6665
T QCo M

TEMP IMM.,

F in. 1140 1114 1070

176.5 8 5.00 FAILED 5.02
12 4,99 5.00
TEST
430.2 8 14.99 15,05
12 14.99 15,02
662.9 8 24.96 25.03
12 25,02 25.05
775.7 8 29.97 30.00
12 29.98 30,06
.87.5 8 34.96 35,04
12 34.99 35,06
998.8 8 39.95 40.03
12 36.98 40.07

izis

5.00
4.99

15.00
15.00

24.96
25.03

29,98
30.00

34.98
35.01

38.97
40.00

VOLTS

1038

5.00
4.99

15.00
14.%98

24.958
24.98

29.98
29.97

34.60
34.98

39.94
3%.97

The Standards used during this calibration are:

1 = Platinum Resistance Thermonmeter

1 = Keithley Digital Multimeter
1 = Mueller Temperature Bridge

8TD - 0499
STD - 0559
8TD - 0459

=
5,02
5.01

i5.07
15.08

25.08
25.12

30.158
30.10

34.15
35.12

40.19
40.13

=
]

1

&
o

0
9

15.01
15.00

24.98
25.04

30.00
30.01

35.01
35.01

'39.99

40.00

14.9%
14.98

24.97
25.01

30.01
29.99

35.03
35.00

40.02
40.01

These Company Standards are standardized by reference to National Bureau of
SIS-R-871-Page 42

Standards certifications:

o ld LA

Robert A. Culver

Quality Assurance
Computer Service

wublB=-001=42

A GE/RCA Enterpnise |
e

k¢

IP14_007589




INTERMOUNTAIN POWER BERVICE
FERFORMANCE EVALUATION TEET REFPORT

Measurament

BNIT NO.

SFPENDIX F

Hater—Leg Corrections

Correction {(psia)

CORPORATION

- 3.97

.2

|
i

- &H.25

IP14_007590
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